Abstract. It is well-known:Suppose there are three 1-dimensional links K + , K − , K 0 such that K + , K − , and K 0 coincide out of a 3-ball B trivially embedded in S 3 and that K + ∩ B, K − ∩ B, and K 0 ∩ B are drawn as follows. Then ∆ K+ − ∆ K+ = (t − 1) · ∆ K0 , where ∆ K is the Alexander polynomial of K.
Introduction
It is well-known:Suppose there are three 1-dimensional links K + , K − , K 0 such that K + , K − , and K 0 coincide out of a 3-ball B trivially embedded in S 3 and that K + ∩ B,
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Figure1
We know similar formulae of other invariants of 1-dimensional knots and links. (The Jones polynomial etc. See §5 of [11] . See also [7] [10] .)
It is natural to ask: Suppose there are two n-dimensional knots K + , K − and a submanifold K 0 such that K + , K − , and K 0 coincide out of a n-ball B trivially embedded in S n+2 . Then is there a relation in K + ∩ B, K − ∩ B, and K 0 ∩ B with the following property(*)? (*)If K + , K − , and K 0 satisfy this relation, an invariant of K + , that of K − , and that of K 0 satisfy a fixed relation.
In this paper we pove there are such a relation where K + , K − , and K 0 satisfy the formula ∆ K + −∆ K + = (t−1) · ∆ K 0 , where ∆ K is a polynomial to represent the Alexander polynomial of K.
We show another relation where K + , K − , and K 0 satisfy the formula ArfK + − ArfK − = {|bP 4k+2 ∩ I(K 0 )| + 1}mod2, where (1)I( ) is the inertia group. and I(K 0 ) is the inertia group of a smooth manifold which is orientation preserving diffeomorphic to K 0 . (2)For a group G, |G| denote the order of G.
A local move formula is a relation of an invariant of a few knots related by a local move as above.
[17] is a preprint of this paper. The author proved another local move formulae in [18] [19].
Review of the Alexander polynomials for n-knots and n-links
We review the Alexander polynomials for n-knots and n-links and n-submanifolds. See [2] [15], [16] , [20] for detail. We work in the smooth category. Let K = (K 1 , ..., K m ) be an n-dimensional closed oriented submanifold of S n+2 . It is known any tubular neighborhood of K is K × D 2 . (See P.49, 50 of [14] .) Put X = S n+2 − K × D 2 . Then any S 1 in X is oriented by using the orientation of S n+2 and that of K. Let ι : S 1 → X denote the embedding. Take a homomorphism α :
. Then the infinite cyclic covering π : X → X associated with α is called the cannonical cyclic covering of K. We can regard H p ( X; Z) as a Z[t, t −1 ]-module by using the covering translation X → X defined by α. We can also regard H p ( X; Q) as a Q[t, t −1 ]-module. Module theory says that any Q[t, In this paper we mainly discuss the case where K is a knot although we discuss other cases a little. Furthermore, our results can be extended to some other cases without heavy difficulty.
If K above is a connected smooth manifold which is PL homeomorphic to the standard sphere, K is called n-(dimensional )knot (See [6] etc).
Main results
In this section, we prove local move formulae for n-knots [ Figure 2 ] Then we say that (
We draw the figure of the (1, 2)-move case (the case if p = 1 and n = 2) in Note below Theorem 4.1.
Let n = 4k + 1 in the above case. Suppose that
Supoose that the core of h + (resp. h − ) is trivially embedded in B. Push off the core in the positive direction of the normal bundle of V + (resp. V − ) in B. Note that we can consider the framing (in B) of h + (resp. h − ) . Suppose that the framing of h + (resp. h − ) is 0 (resp. 1) if an orientation is given. Let K 0 be ∂(V + − IntB). (The 1-dimensional case of this relation among K + , K − , K 0 is one in Figure 1 .) Then we say that (K + , K − , K 0 ) is related by the XXII-move.
Note 3.1. One way of saying, when we make K − , K 0 , we just operate in B and we do not need the diffeomorphism type or the hmeomorphism type of K − , K 0 . In this meaning, we use the word 'local' in the above definition.
where
is a polynomial whose balanced class is the p-Alexander polynomial for K.
Note. For (4k + 3)-knots, we can define XXII-move. However, note the following: Suppose K − and K 0 satisfy the XXIIrelation for a (4k + 3)-knot K + . Then K 0 is not a knot in general. Because: there is an example such that Let V * be a compact oriented (n + 1)-submanifold ⊂ S n+2 such that ∂V * = K * (their orientaion are compatible). Recall V * is called a Seifert hypersurface for K * . In Theorem 3.3 we put n = 4k + 1 and p = 2k + 1.
Consider the Meyer-Vietoris exact sequence:
There are V * such that f * is represented by the following matrixes: ] ). Then ∂(V p V ) represents g ∈ bP 4k+2 . Put M = ∂V . By [9] and [1] , M is homotopy type equivalent to S 2k+1 × S 2k if and only if k = 0, 1, 3. Hence M is not diffeomorphic to S 2k+1 × S 2k in our case.
There are four cases. Put
The formula in Theorem 3.4 holds in each case by the above discussions. Hence the formula holds.
More results in the 2-knot case
Our main results can be extended to some other cases where K + (resp. K − ) is not a knot. In this section we show more results in the case of 2-dimensional sbmanifold case. 
is related by the (1, 2)-move. Then we have:
In each case Theorem 1 holds. In general, if we put In Figure 3 we draw B −0.5 ∩K * , B 0 ∩K * , B 0.5 ∩K * , where B t 0 =(2-disc)×[0, 1]×{t|t = t 0 }. We suppose that each vector − → x , − → y in Figure 3 is a tangent vector of each disc at a point. (Note we use − → x (resp. − → y ) for different vectors.) The orientation of each disc in Figure  3 is determined by the each set { − → x , − → y }. In [18] the author calls the operation to change K + into K − (1,2)-pass-move. Around Figure 4.1 and 4.2 in [18] , we wrote more explanation of the figure of B ∩ K + and that of B ∩ K − . (4) After sending these results (without Appendix) to several people, the author was informed Giller's article, P.627,628 of [Gi] . Only in the n = 2 case Giller proved a result which is weaker than ours. See the Appendix for detail.
[ Figure 3 ]
Proof of Theorem 4.1.
The left of the proof is same as the proof of Theorem 3.2.
On the condition α = β + 1 in Theorem 4.1 we have: 
Proof of Theorem 4.2. Let
). Consider the exact sequence as in Proof of Theorem 3.2:
We can suppose that
The above exact sequences are: We can suppose that K + , K − , K 0 are trivial knots and that (K + , K − , K 0 ) can be related by the (1, 2)-move. Becase:
If we can take a unique polynomial to represent the Alexander polynomial, then we can let the Alexander polynomial a · t m for K + , K − and K 0 , where a is a nonzero rational number. Hence
It is the contardiction. Hence we CANNOT choose a unique polynomial.
Note. In P.627, 628 of [Gi], Giller proved a weaker case of this Theorem: [Gi] does not prove the case where K + is a sphere, K − is a sphere, and K 0 is not a sphere. It means that [Gi]'s formula is not a local move formula in the meaning of Note 3.1. Furthermore [Gi] does not prove more than one of K + , K − , K 0 is a sphere. In the meaning of the following Proposition, ours are stronger than the formula in [Gi] .
[ Figure 4 ] Note. The orientation of the part of B ∩ K 0 derived from B ∩ K + (resp. B ∩ K + ) is given by using B ∩ K + (resp. B ∩ K + ). The orientation of B ∩ K 0 is compatible with the part of B ∩ K 0 derived from B ∩ K + (resp. B ∩ K + ).
It is natural to ask the following. If (K + , K − , K 0 ) is related by the (1, 2)-move, then do they compose a triple of Figure 1 .1? The answer is negative in general by the following Proposition.
Let K = (K 1 , K 2 , K 3 ) and
∼ = S 2 , and K 3 ∼ = K ′ 3 ∼ = Σ 2 , Σ 2 is the oriented closed surface with the genus two. Supoose that alk(K 1 , K 3 ) is one, alk(K 2 , K 3 ) is one, where alk( ) denotes the alinking number (in [21] ). Suppose that K is changes into K ′ by one (1,2)-pass-move (see [18] ). We can suppose this (1,2)-pass-move let alk(K 1 , K 3 ) zero and let alk(K 2 , K 3 ) zero.
Then we prove: Proposition.Let K and K ′ be as above. K does not change into K ′ by one ribbon-move. Proof. One ribbon-move cannot change alk(K 1 , K 3 ) and alk(K 2 , K 3 ) together. 
